Inhibition of rat oocyte maturation and ovulation by nitric oxide: mechanism of action.
Established gap junctional communication (GJC) in the ovarian follicle is essential for maintaining the oocytes in meiotic arrest. Alternatively, LH-induced reinitiation of meiosis is subsequent to breakdown of GJC. It was recently reported that nitric oxide (NO) inhibits maturation in rat follicle-enclosed oocytes and elevates GJC in cultured mesangial cells. Taking these observations into account, we hypothesized that NO prevents reinitiation of meiosis by antagonizing the effect of LH on GJC in the ovarian follicle. Indeed, we found that NO interferes with LH-induced disruption of GJC as well as with the decrease of the expression of the gap junction protein GJA1 (previously known as CONNEXIN43). We also demonstrated that NO prevents activation of LH-induced mitogen-activated protein kinases (MAPKs) 1 and 2 and inhibits cumulus expansion. Along this line, incubation of ovarian follicles with an inhibitor of soluble guanylate cyclase, which is a downstream NO effector, induced on its own oocyte maturation as well as cumulus expansion. Unlike previous studies, we show here that elevation of NO resulted in inhibition of ovulation. We conclude that the mechanism by which NO inhibits LH-induced oocyte maturation possibly involves a negative effect on MAPK activation and, in turn, interference with interruption of GJC. This action of NO in the ovarian follicle is apparently mediated by cGMP. In addition, the negative effect of NO on ovulation may be subsequent to its inhibitory effect on cumulus expansion. Together, this study suggests that the preovulatory decrease in NO concentrations is a prerequisite for the ovarian response to LH.